The mechanism of lead-induced mitochondrial Ca2+ efflux.
Addition of Pb2+ to rat kidney mitochondria is followed by induction of several reactions: inhibition of Ca2+ uptake, collapse of the transmembrane potential, oxidation of pyridine nucleotides, and a fast release of accumulated Ca2+. When the incubation media are supplemented with ruthenium red, the effect of Pb2+ on NAD(P)H oxidation, membrane delta psi, and Ca2+ release are not prevented if malate-glutamate are the oxidizing substrates; however, the latter two lead-induced reactions are prevented by ruthenium red if succinate is the electron donor. It is proposed that in mitochondria oxidizing NAD-dependent substrates, Pb2+ induces Ca2+ release by promoting NAD(P)H oxidation and a parallel drop in delta psi due to its binding to thiol groups, located in the cytosol side of the inner membrane. In addition, it is proposed that with succinate as substrate, the Ca2+ -releasing effect of lead is due to the collapse of the transmembrane potential as a consequence of the uptake of Pb2+ through the calcium uniporter, since such effect is ruthenium red sensitive.